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Name of Company
Dakota Gasification Co.

Minnkota Power Coop.
CPA/UPA (Coal Creek)

Basin Electric Power
Cooperative (AVS)

Basin Electric Power
Cooperative (Leland Olds)

Northern Sun

Amoco Oil Company

TABLE 7

Major VOC Sources
(> 100 TPY)
1997
Type of Source Location
Synthetic Fuel Plant Beulah
Steam Electric Gen. Facility Center
Steam Electric Gen. Facility Underwood
Steam Electric Gen. Facility Beulah
Steam Electric Gen. Facility Stanton
Sunflower Seed Processing Enderlin
Oil Refinery Mandan
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County

Mercer
Oliver
Mc Lean

Mercer

Mercer

Ransom

Morton

VOC Emissions
_Ton/Year

286
220
206
161

153

106
105
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TABLE 8

COMPARISON OF AIR QUALITY DATA WITH
THE NORTH DAKOTA AMBIENT AIR QUALITY STANDARDS *

POLLUTANT : Ozone (PPB)
M A X I M A
SAMPLING NUM 1 - HOUR 8 - HOUR
LOCATION YEAR PERIOD OBS 1ST 2ND 3RD 18T 2ND 3RD 1HR 8HR
MM/DD/HH MM/DD/HH MM/DD/HH MM/DD/HH MM/DD/HH MM/DD/HH #>120 #>80
BEULAH 1997 APR-SEP 4373 74 73 71 71 65 65
06/12/10 06/12/11 06/11/10 06/12/08 06/12/09 06/12/07
FARGO RESIDENTIAL 1997 JAN-DEC 8716 76 76 74 72 68 68
06/12/11 06/12/12 06/11/13 06/11/10 06/11/09 06/11/11
HANNOVER 1997 JAN-DEC 8703 75 74 74 71 69 69
06/12/12 06/12/10 06/12/11 06/12/09 06/12/10 05/30/09
SHARON 1997 JAN-DEC 8270 73 73 72 72 65 65
06/11/11 06/11/13 06/11/12 06/11/09 06/11/10 06/11/08
TRNP - NU 1997 APR-SEP 4368 82 80 80 80 22 72
06/12/12 06/12/10 06/12/11 06/12/11 06/12/10 06/12/09

The maximum l-hour concentration is 82 ppb at TRNP - NU or 06/12/12
The maximum 8-hour concentration is 80 ppb at TRNP - NU on 06/12/11

* The air quality standards for ozone are:
STATE - 120 ppb not to be exceeded more than once per year.

FEDERAL Standards -

1) 120 ppb maximum l-hour concentration with no more than one expected exceedance per year.
2) Fourth highest daily maximum 8-hour average for a 3-year period not to exceed 80 ppb.
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The two sites, Beulah and Hannover, in
the vicinity of the major VOC sources
are not significantly different from the
TRNP-NU site which is in a Class 1
area. However, the VOCs from the oil
fields may have some effect on the O,
levels at the TRNP - NU site.

Network Analysis

Only one of the five state ozone
monitoring sites is in an area not
vVOC

sources (see Figure 10). Beulah and

significantly influenced by

Hannover are within 45 miles of all
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Figure 11 Maximum Ozone Concentrations

seven of the major VOC sources in the state. TRNP- NU is located in a Class I area surrounded
by oil fields. Fargo Residential is located in Fargo and influenced by city traffic. Sharon is

located in a rural community
surrounded by crop land. With this
diversity of site locations and
influences, it would be expected to see
a diversity of ozone concentrations. On
the contrary, Figure 12 shows a
the

significant similarity among

maximum 1-hour concentrations.
Since 1980, there have been only two
hours of data collect higher than 80 ppb

and neither of these exceeded 100 ppb.
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Inhalable Particulates

The inhalable particulate standards are designed to protect against those particulates that can be

inhaled deep into the lungs and cause respiratory problems. The major designation for inhalable
particulates is PM. Within this designation are two subgroups: PM,, and PM,,. The PM,,
particulates have an aerodynamic diameter less than or equal to a nominal 10 microns and are

designated as PM,;,. The PM, ; particulates have an aerodynamic diameter less than or equal to a

nominal 2.5 microns and are designated as PM, ..

24.1

242

Sources

The major PM,, point sources (>100 TPY) are listed in Table 9 along with their emissions
as calculated from the most recent emissions inventories reported to the department. Figure
13 shows the approximate locations of these facilities (the numbers correspond to the
respective positions in the site and source tables). Most of these sources are large coal-fired
facilities, and the PM,, particles are part of the boiler stack emissions; however, some of the
emissions are the result of processing operations. Not included in this table are sources of
fugitive dust such as coal mines, gravel pits, agricultural fields, and unpaved roads

Monitoring Network

The State operates seven PM,, samplers at six sites and two PM, ; samplers; the Fargo site
has collocated PM,, samplers. Since PM,, and smaller particles are of concern mainly
because of their effects on people, monitoring efforts are concentrated in the state’s
population centers. Table 10 shows the inhalable PM, particulate data suammary and Table
11 shows the PM, ; particulate data summary.

Graseby Andersen Model 231-F PM, s impactors are used on a PM,, sampler at the Bismarck
and Beulah sites to collect PM, 5 data. The first FRM PM, 5 sampler will be colocated with
the existing PM, s sampler in Bismarck. This side-by-side comparison will help validate the
existing PM,  data.
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Name of Company
CPA/UPA (Coal Creek)

Dakota Gasification Co.

Basin Electric Power
Cooperative (AVS)

Basin Electric Power Cooperative

(Leland Olds)

Montana Dakota Utilities
(Coyote Station)

Amoco Oil Company
Minn-Dak Farmers Coop.

American Crystal Sugar Co.
American Crystal Sugar Co.

Minnkota Power Coop.

TABLE 9

Major PM,, Sources

> 100 TPY)
1997

Type of Source

Steam Electric Gen. Facility
Synthetic Fuel Plant

Steam Electric Gen. Facility
Steam Electric Gen. Facility
Steam Electric Gen. Facility

Oil Refinery

Sugar Beet Processing Plant
Sugar Beet Processing Plant
Sugar Beet Processing Plant

Steam Electric Gen. Facility

Location
Underwood
Beulah
Beulah

Stanton
Beulah

Mandan
Wahpeton
Hillboro
Drayton

Center

County
Mc Lean

Mercer

Mercer
Mercer
Mercer

Morton
Richland
Traill
Pembina

Oliver

PM,, Emissions
"Fon/Y ear

1,213
1,129
953

559
433

353
336
186
164
115






TABLE 10

COMPARISON OF AIR QUALITY DATA WITH
THE NORTH DAKOTA AMBIENT AIR QUALITY STANDARDS *

POLLUTANT : Inhalable PM,,Particulates (ug/m’)
M A X I M A
SAMPLING NUM 24 - HOUR ARITH $
LOCATION YEAR PERIOD OBS MIN 18T 2ND 3RD MEAN #>150 AM>50 >MDV
MM/DD MM/DD  MM/DD

BEULAH 1997 JAN-DEC 55 4.0 31.8 30.3 28.2 13.2 100.0
10/01 05/16 08/02

BISMARCK RESIDENTIAL 1997 JAN-DEC 58 5.0 27.0 26.0 25.7 13.2 100.0
05/16 08/08 11/18

DICKINSON RESIDENTIAL 1997 JAN-DEC 49 1.1 28.7 23.7 23.3 11.0 81.6
05/16 09/25 10/01

FARGO RESIDENTIAL 1997 JAN-DEC 57 0.7 67.0 63.2 50.4 18.3 96.4
08/08 06/09 06/27

GRAND FORKS - NORTH 1997 JAN-DEC 54 5.5 81.7 64.4 59.8 22.8 100.0
06/09 08/08 05/04

SHARON 1997 JAN-DEC 61 1.2 47.6 37.0 33.1 13.1 90.1
10/01 06/09 05/28

WILLISTON RESIDENTIAL 1997 JAN-DEC 54 2.2 35.9 34.3 31.9 13.6 92.5
09/26 05/16 06/11

The maximum 24-hour concentration is 81.7 ng/m3 at GRAND FORKS - NORTH on 06/09

* The STATE and FEDERAL air quality standards are:
1) 150 pg/m3 maximum averaged over a 24-hour period with no more than one expected exceedance per year.
2) 50 ng/m3 expected annual arithmetic mean.

**+ less than 80% of the possible samples (data) were collected.

TABLE 11

COMPARISON OF AIR QUALITY DATA WITH
THE NORTH DAKOTA AMBIENT AIR QUALITY STANDARDS *

POLLUTANT : Inhalable PM. . Particulates ({(ug/m‘)
M A X I M A
SAMPLING NUM 24 - HOUR ARITH %
LOCATION YEAR PERIOD OBS MIN 18T 2ND 3RD MEAN >MDV
MM/DD MM/DD MM/DD

BEULAH 1997 JAN-DEC 61 3.6 20.3 17.0 14.6 8.1 91.8
11/18 05/16 05/22
BISMARCK RESIDENTIAL 1997 JAN-DEC 58 5.0 19.0 18.5 17.2 10.2 100.0

11/18 05/16 05/10

The maximum 24-hour concentration is 20.3 ug/m3 at BEULAH on 11/18

* The ambient air quality standards are:
FEDERAL Standards -
1) 24-hour: 3-year average of 98th percentiles not to exceed 65 ng/m3.
2) Annual: 3-year average not to exceed 15ug/m3.
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2.4.3 Network Analysis

All sites, with the exception of Sharon, are population oriented urban scale sites:
Sharon is a background regional scale site. Each site is located within the city limits
of the respective cities. The population of the cities range from 119 (Sharon) to over
100,00 in the Fargo, ND-Moorhead, MN area. With this population range, it would
be expected to see a wide range in both 24-hour and annual averages as well as a
stratification following city population. Figures 14 and 15 show this is not the case.
Figure 14 shows that Fargo maximums are about midrange while Bismarck, the third
largest city, ranges from the highest (‘87, ‘92, '93) to the lowest maximum (‘97).

The annual means do demonstrate some stratification. Dickinson, Sharon and
Williston are lower than Bismarck, Grand Forks, and Fargo. This stratification could
be for two reasons. First, Dickinson, Sharon, and Williston are in predominantly
farmland areas. Second, the reason for the higher average concentrations in
Bismarck, Grand Forks, and Fargo is primarily due to anthropogenic activities like
furnaces, gasoline engines, and fine dust particles from roadway surfaces. To help
resolve this question, a PM,, sampler was added to the Beulah site which is a small
city (pop. 3363) with three major sources within 10 miles. Also, many of the houses
in town use coal for either primary or supplemental heat. If elevated concentrations
are found in Beulah, it would be a good indication that combustion sources are the
dominant source for fine particulates. Based on two years of data, combustion
sources do not appear to be the major source of fine particulates. However, North
Dakota has had three exceptional events since 1987, and all three have been
associated with higher than normal winds. Since the PM,, heads are not efficient at
rejecting particulates larger than 10 microns in aerodynamic diameter, these events
were most likely caused by loading the filters with oversized particles.

Figures 16 through 19 present the Beulah and Bismark PM,,, PM, ;, and PM,/PM,
ratios. In Figure 16, the 79.8 pg/m’® on June 8 may be an anomaly, but after the filters
are cut for sulfate analysis, there is no way to recheck the weights. In Figures 17 and
19, ratios greater than 100% were set to 100%. Most of these occurrences are when
the concentrations are less than 10 ug/m®. The dark line in these graphs represent the
average percentage difference. It is interesting the ratio averages are within 10% of

each other.
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2.4.4 PM,, Network

245

The basic monitoring plan for the PM, 5 network was submitted in letter form on July 10,
1998. A total of 12 sites will be established in 1998 and 1999 to satisfy the new PM
monitoring requirement: eight sites in 1998 and four in 1999. The following is the detailed
description of the sites and equipment to be added in 1998 for the 1999 calendar year.

In 1998 the eight PM2.5 sites will be established: three non-core required (Grand Forks,
Fargo, Bismarck), two background/long range transport (Theodore National Park - South
Unit, Sharon), one discretionary (Dickinson) and two high-emissions (Beulah, Short Creek -
SPM). The non-core required sites will have R&P sequential samplers and collect data on
the 1/3 day schedule. These three sites will be compared to both the 24-hour and annual
NAAQS. The background/long range transport sites, the discretionary, and one high-
emission site will have single day samplers and collect data on the 1/6 schedule. These sites
will be compared to only the annual standard. The high-emission SPM site will have an
R&P sequential sampler. The schedule has not yet been determined: It will start on a 1/6
schedule. After some data is collected and reviewed, the schedule may be changed to the 1/3
schedule.

Since the department as been collecting PM2.5 data with the G/A SA-231F impactor, The
data at Bismarck has averaged 80 percent of the PM,, values. On March 24, 1998, an FRM
R&P sampler began operation in Bismarck. On the limited data available, The FRM
sampler is averaging 62 percent of the G/A impactor data. During the two years of G/A
impactor data collected at Bismarck and Beulah, no sample was more than 39% of the 24-
hour standard and the annual averages are less than 66 percent of the annual standard.
Therefore, we do not expect to see any data approaching either the 24-hour or annual
standard. We believe this justifies running the single-day samplers on the 1/6 schedule.

PM, s 1998 Site Justification

Grand Forks: Required by the EPA as a non-CORE site. A sequential FEM PM, s will be
used at this site. The data collected will be compared to both the 24-hour
and annual standards.

Fargo: Required by the EPA as a non-CORE site. A sequential FEM PM, ; will be
used at this site. The data collected will be compared to both the 24-hour
and annual standards.

Bismarck: Required by the EPA as a non-CORE site. A sequential FEM PM, s will be
used at this site. A duplicate FEM sampler will be at this site for the FEM
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TRNP - SU:

Sharon:

Dickinson:

Beulah:

Short Creek:

Network. The data collected will be compared to both the 24-hour and
annual standards.

Designated as a background/long range transport site on the West end of the
state. This site will identify the PM and its constituents entering the state
from Montana. This site could be used as the long range transport site for
astern Montana. The equipment at this site will include both an IMPROVE
and an FRM PM, ; sampler. The data will be compared to only the annual
standard.

Designated as a background/long range transport site on the East end of the
state. This site will identify the PM, ; add by activities in North Dakota and
could serve as a background/long range transport site for Minnesota. An
FRM PM, s sampler will be used. The data will be compared to only the
annual standard.

This site was selected as a discretionary site. It will have an FRM PM,
sampler. The data will be compared to only the annual standard.
Designated as a high emissions site because of the three major coal
conversion facilities within seven miles. This site will have the duplicate
FRM PM2.5 sampler for the single-day FRM network. The data will be
compared to only the annual standard.

This site is a high emissions special purpose monitoring site to monitor the
PM emissions from the Boundary Dam Power Plant in Canada. An FEM
PM2.5 is planned for this site. Also, nylon filters will be used so sulfates
and nitrates can be monitored. Because this a special purpose site, neither

standard will be applied.
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2.5

Carbon Monoxide

Many large urban areas in the United States have problems attaining the NAAQS for carbon

monoxide (CO) where the primary source of CO is automobiles. North Dakota does not have

sufficient population with the corresponding traffic congestion and geographical/meteorological

conditions to create significant CO emission problems. However, there are several stationary
sources in the State that emit more than 100 TPY of CO.

2.5.1

252

Sources

The major stationary CO sources (>100 TPY) are listed in Table 12 along with their
emissions as calculated from the most recent emissions inventories reported to the
department. Figure 20 shows the approximate locations of these facilities (the numbers
correspond to the respective positions in the site and source tables). Most of these sources
are the same sources that are the major emitters of SO, and NO,. However, the
corresponding levels of CO from these sources are considerably lower.

Monitoring Network

Carbon monoxide monitoring in North Dakota was terminated March 31, 1994, after 5
years of operation. The conclusion drawn from the data was that North Dakota did not
have a CO problem. A summary report of the data collected at the West Acres Shopping
Mall was drafted for the Fargo-Moorhead Council of Governments for use in their traffic
planning program.
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10
11
12
13

Name of Company
Dakota Gasification Co.

CPA/UPA (Coal Creek)

Basin Electric Power
Cooperative (AVS)

MINN-DAK Farmers
Minnkota Power Coop.

Basin Electric Power
Coop. (Leland Olds)

Montana Dakota Utilities
(Coyote Station)

American Crystal Sugar Co.
American Crystal Sugar Co.
Amerada Hess

Northern Sun

Amerada Hess - Hawkeye Station

Amoco Oil Co.

TABLE 12

Major CO Sources
8> 100 TPY)

1997

Type of Source

Synthetic Fuel Gen. Plant
Steam Electric Gen. Facility

Steam Electric Gen. Facility

Sugar Beet Processing Plant
Steam Electric Gen. Facility

Steam Electric Gen. Plant
Steam Electric Gen. Plant

Sugar Beet Processing Plant
Sugar Beet Processing Plant
Natural Gas Processing

Oil Seed Processing
Compressor station

Oil refinery

38

Location
Beulah
Underwood

Beulah

Wahpeton
Center

Stanton
Beulah

Drayton
Hillsboro
Tioga
Enderlin

Mandan

County

Mercer
Mc Lean

Mercer

Richland
Oliver

Mercer
Mercer

Pembina
Pembina
Williams
Ransom
McKenzie

Morton

CO Emissions
Ton/Year

2187
1724
1349

1164
1004
820

446

337
312
303
248
156
141



18
19

Name of Company
University of North Dakota

United Power Association
Bear Paw Energy - Alexander

Montana Dakota Utilities
(Heskett Plant)

Bear Paw Energy - Demicks Lake

Continental Resources - Medicine
Pole Hills

Type of Source

Steam Heat

TABLE 12 (Cont.)
Mag'or CO Sources

> 100 TPY)
1997

Steam Electric Gen. Facility

Compressor Station

Steam Electric Gen. Plant

Compressor Station

Compressor Station

39

Location
Grand Forks

Stanton

Mandan

County
Grand Forks

Mercer
Billings
Morton

McKenzie

Bowman

CO Emissions
Ton/Year

125
120
119
118

115
109






2.6

2.7

Lead

Through prior sampling efforts, the Department has determined that the State has low lead
concentrations (38.6% of the standard) and no significant lead sources. This determination, coupled
with the Federal requirement for a NAMS network only in urbanized areas with populations greater
than 500,000, resulted in terminating the lead monitoring program effective December 31, 1983.
Along with the low monitored concentrations, lead has been completely removed from gasoline
since lead monitoring began in 1979.

Hydrogen Sulfide

Although no Federal Ambient Air Quality Standard exists for hydrogen sulfide (H,S), the State of
North Dakota has developed H,S standards.

2.7.1 Sources
H,S emissions of concern stems almost totally from the oil and gas operations in the western
part of the State; principally from the green outlined area on Figure 2. Flares and treater
stacks associated with oil/gas wells, oil storage tanks, compressor stations, pipeline risers,
and natural gas processing plants are potential sources of H,S emissions.

2.7.2 Monitoring Network

Currently two State-operated sites, TRNP-NU and Whiskey Joe - SPM, are monitoring for
H,S emissions. There are three industry-operated H,S monitoring sites. Table 13 shows
the 1997 H,S data summaries.
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TABLE 13

COMPARISON OF AIR QUALITY DATA WITH
THE NORTH DAKOTA AMBIENT AIR QUALITY STANDARDS *

POLLUTANT : Hydrogen Sulfide (PPB)
M A X I M A

SAMPLING NUM 1 - HOUR 24 - HOUR 3 - MONTH ARITH 1HR 24HR %
LOCATION YEAR PERIOD 0BS 18T 2ND 18T 2ND 1sT 2ND MEAN $>200 #>100 MDV
MM/DD/HH MM/DD/HH MM/DD MM/DD MM MM
AMERADA HESS - TIOGA #2 1997 JAN-DEC 8634 72 66 i3 12 3 3 2.1
04/13/00 05/09/00 09/10 05/04 05 06
BEAR PAW - MGP #4 1997 JAN-DEC 7157 161 156 58 31 4 4 2.4
09/18/10 09/18/09 09/18 09/19 09 11
LITTLE KNIFE #5 1997 JAN-DEC 8407 144 118 21 20 4 3 3.1
05/12/04 07/21/20 07/20 07/21 07 12
TRNP - NU 1997 JAN-DEC 8231 29 25 4 3 1 1 1.1
02/18/21 02/18/20 02/18 02/19 03 12
WHISKEY JOE - SPM 1997 JAN-NOV 7923 400 355 65 56 15 13 10.6 38
04/03/19 11/09/18 04/11 10/19 11 04

The maximum l-hour concentration is 400 ppb at WHISKEY JOE - SPM on 04/03/19
the maximum 24-hour concentration is 65 ppb at WHISKEY JOE - SPM on 04/11
The maximum 3-month concentration is 15 ppb at WHISKEY JOE - SPM on 11

* The State air quality standards are:
1) 10 ppm maximum instantaneous (ceiling) concentration not to be exceeded.
2) 200 ppb maximum l-hour average concentration not to be exceeded more than once per month.
3) 100 ppb maximum 24-hour average concentration not to be exceeded more than once per year.
4) 20 ppb maximum arithmetic mean concentration averaged over three consecutive months.
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2.8

Since there are four oil fields with relatively sour gas (1 - 8 % H,S) just north of the park
with some sour gas flaring, and considering some of the problems the department has
encountered in these four oil fields, it was decided that a monitoring site was justified along
the north boundary of the park. This H,S data will aid in identifying sources emitting
elevated H,S concentrations. The Notice of Violation filed for the Federal 1-7 well owned

by Slawson Exploration, Inc., was satisfied and the Whisky Joe - SPM site was terminated
in November.

Inhalable Particulate Sulfates

Sulfates are any of a group of compounds that contain the sulfate (SO,7) ion. Sulfates are

generally found as a fine particulate with an aerometric diameter of 2.5 microns or less
(PM, 5).

2.8.1 Sources

Most sulfates are a secondary particulate, not directly emitted from a source, but
created by oxidation of SO,. Sulfur dioxide can be transformed to SO, by several
atmospheric chemical reactions. These various reactions involve water vapor, ozone,
hydrocarbons, peroxides or free radicals. Sulfates can be directly emitted from
application of fertilizers and some industrial sources. Atmospheric sulfates usually
exist as sulfuric acid or ammonium sulfate.

2.8.2 Monitoring Network

The State operates seven PM,, and two PM, s samplers at six sites; the Fargo site has
collocated samplers. Since sulfates have health effects such as decreased lung
function in exercising adolescent asthmatics, efforts are concentrated in the state’s
population centers. Also, fine particulate sulfate is efficient at scattering light: thus
a factor in visibility degradation. Even at concentrations as low as 3 p g/m’, sulfate
will affect visibility. Tables 14 and 15 show the inhalable particulate sulfate data

summaries with Tables 16 and 17 showing the ratios of sulfates to total mass for each
sample.
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2.8.3 Network Analysis

All sites, with the exception of Sharon, are population oriented urban scale sites:
Sharon is a background regional scale site. Each site is located within the city limits
of the respective cities. The population of the cities range from 119 (Sharon) to over
100,000 in the Fargo-Moorhead, MN area. The pattern seen in both averaging
periods for the four highest concentrations for the PM,, and PM, ; samples closely
follows the proximity of major sources/high-sulfur fuel usage sources. For the PM,,
sulfates, only three of the sites met the 75% data recovery criteria for calculating
unbiased statistics and all three of these sites are in the top four sites for both 24-hour
and annual averages. For the PM, ; sulfates, both sites met the 75% data recovery for
calculating statistics. The samplers at Beulah are within eight miles of three major
point sources and within 32 miles of eight major point sources. Also, many homes
in Beulah use coal as either primary or supplemental heat during the heating season.

Ratios were calculated for data pairs only when both samples were greater than the
minimum detectable for the analysis method. The ratios for the 24-hour PM,,
sulfates to PM,, total mass range from 2.8% to 81.0%. The averages for all samples
collected range from to 12.7% to 20.4%. The highest 24-hour and annual average
ratio for sites collecting at least 75% of possible samples is at Beulah. The PM,
sulfates to PM,  total mass appears to reflect the proximity to major sources. The
Bismarck site is within seven miles, East-southeast of two major SO, point sources.
A factor that is not considered is the effect of the combinations of chemical reactions
that may occur in the sulfate formation process. Because the necessary information
to quantify the speed of transformation from SO, to SO,~, this process is not
addressed.

With the limited amount of data available, the most surprising information is the
average sulfate concentrations for the Beulah and Bismarck PM,,and PM, ; samplers
are similar. With that similarity, one would expect the ratios for the PM, ; samplers
to be much higher. The Bismarck site appears to exhibit this trait, however, less than
75% of the possible data is available, making a valid comparison impossible.
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COMPARISON OF AIR QUALITY DATA WITH

Table 14

THE NORTH DAKOTA AMBIENT AIR QUALITY STANDARDS *

POLLUTANT : PM,, Sulfate {(pg/m3)

SAMPLING NUM M A X I M A ARITH
LOCATION YEAR PERIOD OBS MIN 18T 2ND 3RD MEAN
MM/DD MM/DD MM/DD
BEULAH 1997 JAN-DEC 57 0.5 7.2 6.2 5.5 2.2
11/18 01/04 05/22
BISMARCK RESIDENTIAL 1997 JAN-DEC 58 0.3 7.8 5.6 4.9 2.0
11/18 02/09 12/06
DICKINSON RESIDENTIAL 1997 JAN-DEC 49 0.4 4.7 3.8 3.0 1.6
06/09 05/22 03/17
FARGO RESIDENTIAL 1997 JAN-DEC 57 0.1 6.6 5.2 4.6 2.1
03/05 06/09 02/09
GRAND FORKS - NORTH 1997 JAN-DEC 54 0.1 6.3 5.1 4.9 2.0
02/03  06/09 03/23
SHARON 1997 JAN-DEC 61 0.4 5.0 4.8 3.8 1.7
02/09 06/09 02/03
WILLISTON RESIDENTIAL 1997 JAN-DEC 54 0.4 6.5 6.4 6.2 1.8
01/04 06/11 11/18
The maximum 24-hour concentration is 7.8 pg/m3 at BISMARCK RESIDENTIAL on 11/18
* No standard is currently in effect.
Table 15
COMPARISON OF AIR QUALITY DATA WITH
THE NORTH DAKOTA AMBIENT AIR QUALITY STANDARDS *
POLLUTANT : PM. . Sulfate (pg/m3)
SAMPLING NUM M A X I M A ARITH
LOCATION YEAR PERIOD OBS MIN 18T 2ND 3RD MEAN
MM/DD MM/DD MM/DD
BEULAH 1997 JAN-DEC 61 0.5 6.6 6.6 5.5 2.2
01/04 11/18 05/22
BISMARCK RESIDENTIAL 1997 JAN-DEC 58 0.3 7.5 6.0 5.1 2.2
i1/18 01/04 02/09

The maximum 24-hour concentration is 7.5 pg/m3 at BISMARCK RESIDENTIAL on 11/18

* No standard is currently in effect.
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Table 16

COMPARISON OF AIR QUALITY DATA WITH
THE NORTH DAKOTA AMBIENT AIR QUALITY STANDARDS *

POLLUTANT : PM,, Sulfate/PM;, Total Mass Ratio (PERCENTAGE)
SAMPLING NUM M A X I M A ARITH

LOCATION YEAR PERIOD 0BS MIN 1sT 2ND 3RD MEAN
MM/DD MM/DD MM/DD

BEULAH 1997 JAN-DEC 55 4.0 81.0 49.6 45.0 20.4
12/06 01/04 01/16

BISMARCK RESIDENTIAL 1997 JAN-DEC 57 3.7 59.8 47.4 41.7 17.9
12/06 01/16 01/04

DICKINSON RESIDENTIAL 1997 JAN-NOV 39 3.4 41.1 36.4 36.2 15.5
e 01/28 04/04 03/11

FARGO RESIDENTIAL 1997 JAN-DEC 54 2.3 57.1 38.0 36.4 17.1
12/06 01/10 01/04

GRAND FORKS - NORTH 1997 JAN-DEC 53 2.5 52.2 30.3 28.9 12.7
12/18 10/25 02/09

SHARON 1997 JAN-DEC 53 2.8 63.0 50.7 46.6 18.2
03/11 02/03 11/30

WILLISTON RESIDENTIAL 1997 JAN-DEC 49 2.8 49.6 46.2 39.1 15.5

01/04 11/08 03/11

The maximum 24-hour ratio is 81.0 percent at BEULAH on 12/06

* No standard is currently in effect.

***  Less than 80% of the possible samples (data) were collected.

Table 17

COMPARISON OF AIR QUALITY DATA WITH
THE NORTH DAKOTA AMBIENT AIR QUALITY STANDARDS *

POLLUTANT : PM,. Sulfate/PM.. Total Mass Ratio (PERCENTAGE)
SAMPLING NUM M A X I M A ARITH

%
LOCATION YEAR PERIOD OBS MIN 1sT 2ND 3RD MEAN #>15.. >MDV
MM/DD MM/DD MM/DD

BEULAH 1996 JAN-DEC 46 4.5 65.8 56.6 38.7 21.8 0.0
12/17 11/05 04/09

BISMARCK RESIDENTIAL 1996 JAN-DEC 43 3.9 72.5 57.4 55.4 20.2 0.0
b 11/29 12/05 12/29

The maximum 24-hour ratio is 72.5 percent at BISMARCK RESIDENTIAL on 11/29

* No standard is currently in effect.

**= Less than 80% of the possible samples (data) were available.
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3.0 SUMMARY AND CONCLUSIONS

The North Dakota Ambient Air Quality Monitoring Network is designed to monitor those
air pollutants which demonstrate the greatest potential for deteriorating the air quality of
North Dakota. Due to a greater number of pollution producing sources in the western part
of the State (primarily associated with the energy producing industries) the greatest
percentage of the network is located in the western part of the State.

3.1

3.2

33

34

Sulfur Dioxide (SO,)

Neither the State nor Federal standards were not exceeded at any monitoring site.
The maximum concentrations and the maximum concentrations expressed as a
percentage of the applicable standard are as follows: 1-hour - 612 ppb (224%);
3-hour - 288 ppb (57.6%); 24-hour - 104 ppb (105%); annual (partial year) - 1.7 ppb
(7.4%); annual (full year) - 7.5 ppb (32.6%).

There is no SO, 5-minute standard currently in effect. The maximum 5-minute
average was 348 ppb.

Nitrogen Dioxide (NO,)

Neither the State nor Federal standards were exceeded at any of the monitoring sites.
The maximum concentrations and the maximum concentrations expressed as a
percentage of the applicable standard are as follows: annual (partial year) - 7.9 ppb
(14.9%); annual (full year) - 4.3 ppb (8.1.0%).

Ozone (O,)

Neither the State nor Federal standard was exceeded during the year. The maximum
concentration and the maximum concentration expressed as a percentage of the
applicable standard is 82 ppb (68.3%).

Inhalable Particulates

Neither the State nor Federal PM,, standards were exceeded during the year. The
maximum concentrations and the maximum concentrations expressed as a percentage
of the applicable PM,, standard are as follows: 24-hour - 81.7 pg/m’ (54.5%); annual
-22.8 pg/m® (45.0%).

There is no PM, ; standard currently in effect. The maximum 24-hour average PM,
concentration was 20.3 ug/m®.
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3.5

3.6

3.7

3.8

Carbon Monoxide (CO)
No monitoring was conducted.
Lead

No monitoring was conducted.

Hydrogen Sulfide

There were no exceedances of any of the standards. The maximum concentrations
and the maximum concentrations expressed as a percentage of the applicable
standard are as follows: 1-hour - 400 ppb (200%); 24-hour - 65 ppb (65%); 3-month
- 15 ppb (75%).

Inhalable Particulate Sulfates
There are no inhalable particulate sulfate standards. The maximum PM,, 24-hour

and annual concentrations are 7.8 pg/m’ and 2.2 pg/m®, respectively The maximum
PM, 5 24-hour and annual concentrations are 7.5 pg/m® and 2.2 pg/m®, respectively.

Table 18 summarizes the evaluations for each of the sites in the State network. The
justification for each site is contained in the AIRS-AQS data subsystem on the site level
records. Justification for each parameter at each site is contained in the monitor level
records.
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TABLE 18
Monitoring Site Evaluation

New Parameter
Meets Modification Site Not Date
Site Parameter* Needs Needed Needed Needed Deleted

Beulah Residential SO,
NO,
0,
PM,
PM,,
MET

Bismarck Residential PM,;
PM,,

Dickinson Residential PM,,

Dunn Center Rural SO,
MET

P K X XXX X XX

Fargo Residential PM,,
SO,
NO,
0O,
MET

e R e Rl ool

Sharon SO,
NO,
0,
MET
PM,,

Hannover Rural SO,
NO,

0,
MET

Mandan Refinery (SPM) SO,
SO, (5-min)
MET

TRNP-NU SO,
0O,

H,S

MET

MK XK XK XXX XX

TRNP-SU SO, X Sept 30
(Whiskey Joe - SPM) H,S X Nov 30
MET X Nov 30

Williston Residential PM,, X

* MET refers to meteorology and indicates wind speed, wind direction, and temperature data are available from
those sites.
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